In this article, the author give an integral identity for three time differentiable functions and, by using this equality, establish some new integral inequalities of Hermite-Hadamard type for functions whose third derivatives are convex and s-convex in the second sense .
Introduction
Let I be an interval in R. Then f : I → R is said to be convex on I if the following inequalty f (tx + (1 − t)y) ≤ tf (x) + (1 − t)f (y) holds for all x, y ∈ I and t ∈ [0, 1].
One of the most famous inequalities for convex functions is Hermite-Hadamard type integral inequality. This double inequality is stated as follows: let f be a convex function on some nonempty interval [a, b] of real line R, where a = b, then the following inequalities hold:
Hermite-Hadamard type integral inequality for convex functions has received renewed attention in recent years and a remarkable variety of refinements and generalizations have been found in [2, 3, 4, 6, 7, 10, 11, 16, 19, 20, 21] .
In [6, 9] , among others, the concept of so called s-convex functions in the second sense was introduced as follows: [a, b] , then the following inequality holds:
The constant is the best possible in the second inequality in the above inequality (2) . In [4, 5] , Chun and Qi establish the following inequality: 
where
In recent years, some other kinds of Hermite-Hadamard type inequality were established in [2, 3, 4, 10, 16, 17, 18, 19, 20, 21, 23] Note that the hypergeometric function is defined for | z |< 1 by the power series
It is undefined (or infinite) if c equals a non-positive integer. Here (q) n is the (rising) Pochhammer symbol, which is defined by:
and the Beta function is defined by
where the Gamma function is defined by
In this article, the author will establish some new inequalities of HermiteHadamard type for functions whose third derivatives are convex and s-convex in the second sense by considering some new identity for three times differentiable functions.
Lemma
To reach our goals, we need the following lemma: 
Proof. Integrating by parts and changing variable of definite integral, this is proved. 
, by Lemma 1 and Hölder's inequality, we have
which completes the theorem. 
Proof. 
Note that
By substituting (8) and (9) in (7), we get the desired result. 
, ν 2 (w) = 2(w + 2) (w + 1)(w + 2)(w + 3)
.
(2) if w = 0, then we have:
if r = w = 0, then we have:
(4) if r = q, then we have:
(5) if w = q, then we have:
(6) if r = w = q, then we have: 
Theorem 3.3. Let f : I ⊆ R → R be a three times differentiable function on the interior I
(l + 1)(l + 2)(l + 3)(l + 4) ,
(l + 1)(l + 2)(l + 3)(l + 4) .
By substituting (11) and (12) in (10), we get the desired result.
Corollary 3.3. Under conditions of Theorem 3.3,
(1) if l = 0, then we have:
(2) if l = q, then we have:
(q + 1)(q + 2)(q + 3)(q + 4) . 
By substituting (14) and (15) in (13), we get the desired results. 
By substituting (17) and (18) in (16), we get the desired results. 
Theorem 4.3. Under conditions of Theorem 4.2, we have the following inequality:
By substituting (20) and (21) in (19), we get the desired result.
